Abstract: This qualitative research project explores how poverty, the built environment, education, working conditions, health care access, food insecurity and perceived discrimination are experienced by Puerto Rican Latinas through the course of their lives. Five focus groups were conducted with the primary objective of documenting community experiences and perspectives regarding: 1) stress, including perceived discrimination based on race/ ethnicity (racism); 2) the impact of stress on Puerto Rican women of reproductive age, their families, and/or their community; and 3) stressors that affect maternal health. Focus groups were conducted in English and Spanish in the two cities with the highest rates of premature birth and low infant birthweight in the state of Connecticut. Focus group findings indicate that participants perceived poverty, food insecurity, lack of access to quality education, and unsafe environments as significant life stressors affecting maternal and child health.
S tressful life events, including financial difficulties, food insecurity, lack of social support and discrimination, among others, have been associated with adverse health outcomes.
1-5 Many of these stress-related health outcomes represent neuro-endocrine, immune, and vascular physiological responses to stressors over the life course.
1, [6] [7] [8] Maternal stress and elevated prenatal cortisol have been associated with several negative conditions including prematurity and low birthweight. [9] [10] [11] Cortisol interacts with neurotransmitters such as norepinephrine, which may cause premature birth. 11 Most studies on stress and birth outcomes have been conducted among African American women. [12] [13] [14] [15] [16] [17] [18] Excessive stress exposures during the life course have been demonstrated to have an impact on birth outcomes. It is well documented that highly threatening situations during childhood may generate stress-induced emotional and physiological health consequences, including poor birth outcomes among African American women. [19] [20] To our knowledge, there are no studies that have examined the possible link between stress during the life course and maternal health among Latinas. This knowledge gap has strong implications for Puerto Rican women, as they have the highest incidence of premature delivery among Latinas. Thus, it is essential to conduct community-based participatory research (CBPR) studies to identify the perceived social determinants of stress among Puerto Rican women.
The primary goal of this study was to understand better the life course social determinants of health experienced by Puerto Rican women with emphasis on those that are likely to affect maternal health and pregnancy outcomes. Thus, this study focuses on 1) experiences with self-perceived discrimination based on race/ethnicity (racism), poverty, food insecurity, education, health care access and treatment, the physical environment, and working conditions; and 2) the possible perceived impact of stress on the health of Puerto Rican women themselves as well as on the well-being of their families and communities.
Based on the socio-ecological model our key a priori assumption was that the stressors experienced individually by women would be a manifestation of the lack of social capital in their communities and how it affects the household physical and psycho-emotional environment.
Why Puerto rican latinas? Latinos constitute the largest racial/ethnic minority population in the U.S. Among Latinos, Puerto Ricans experience higher levels of poverty and poor health outcomes than the average levels for Latinos. 21 Puerto Rican women have the highest incidence of premature delivery and low infant birthweight and experience higher infant mortality rates than other Latina sub-groups. [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] Infant mortality, low birthweight, and pre-term delivery rates increased during the 1990s among Puerto Rican children born in the continental U.S. Between 1989 and 2000, low birthweight rates increased from 8.9% to 9.3% in this ethnic group. 25 In 2007, the infant mortality rate among Puerto Rican children was 7.99 per 1,000 live births, compared with 5.87 for Mexican, 4.59 for Cuban, and 3.24 for infants of Central and South American descent. 32 In Connecticut, where the majority of Latinos identify themselves as Puerto Rican, the rate of preterm births increased by 3% between 1997 and 2007. 29 In 2007 there were 4,371 preterm births in the state, representing 10.5% of live births. 29 Preterm birth rates in the state were highest among Black infants (14.5%), followed by Latinos (11.0%), Whites (9.5%), Native Americans (8.5%) and Asians (8.8%). 29 In four of the eight Connecticut counties (New Haven, Hartford, New London, and Windham) over half of their Hispanic population is Puerto Rican. Within those counties, Latinos experience higher rates of adverse pregnancy outcomes than nonHispanic Whites.
29
Social determinants of health. Social determinants of health are defined by the World Health Organization as the conditions in which people are born, grow, live, work and age, including the health system. 33 These societal conditions, which often affect health, can be changed by social and health policies and programs. 34 Studies have documented the link between lower socio-economic status, poor education, poor housing and/or neighborhood quality, poor working conditions, lack of quality medical care, and poor health status. 35 Women who have not finished high school are more likely to give birth to a premature or low birthweight baby than those who have college degrees. 36 There are interactions among race, socio-economic status, and health outcomes. [36] [37] The theoretical framework for this study makes the social determinants of health central (Figure 1 ).
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Methods
Between February and April, 2009, we conducted five focus groups among 29 Puerto Rican women of reproductive age in the cities of Hartford and Willimantic. To be included, women had to self-identify as Puerto Ricans and be 18 years or age or older. Participants were assigned to the focus groups according to their age group category and pregnancy status. In Hartford, three focus groups were conducted at the Hispanic Health Council: one with non-pregnant women 18 and 21 years old, one with non-pregnant women between the ages of 22 and 35 years, and the third with pregnant women 18 years and older. In Willimantic, two focus groups were conducted at a local elementary school and at a community center in a housing complex where the majority of tenants are of Puerto Rican descent. One focus group was conducted with non-pregnant women between the ages of 18 and 21 years and the second with non-pregnant women between the ages of 22 and 35. While the focus groups with non-pregnant women from 18 and 21 years of age were conducted in English while the rest were conducted in Spanish, since previous research has documented that younger Puerto Rican women are more likely to be bilingual and primarily speak English. 38 Participants were recruited through culturally appropriate community outreach conducted by bicultural and bilingual research staff. Recruiters were trained on the study objectives and design and on understanding likely barriers for study participation and effective ways to address them. All study materials including screening forms, informed consent forms, questionnaires, and flyers were translated into Spanish. The research staff was also trained on how to build rapport with the local Latino community agencies and apartment complex managers to assist with recruitment.
Participants were recruited through referrals by community agencies in each local area and street outreach in neighborhoods densely populated by Puerto Ricans. During recruitment, participants were screened for eligibility by telephone or face-to-face and, if they qualified, were invited to participate in a focus group. Approximately 12 to 15 participants were targeted and invited to participate in each focus group. Based on our previous experiences conducting focus groups with the target population we expected that this approach would yield six to 10 participants per group, which falls within the recommended sample size for focus group sessions. 39 On the day of the focus group, after again hearing a description of the study, prior to any data collection eligible participants read, signed, and received a copy of the informed consent form. Childcare and refreshments were provided at each focus group session. Focus groups lasted between 1.5 and 2 hours and participants received a monetary incentive for their participation. The Hispanic Health Council Institutional Review Board approved this study.
Data collection. After providing informed consent, participants completed a brief socio-demographic information sheet. The information collected included age, language of preference, number of years living in the United States, ethnicity, income, education level, marital status, and health insurance status. Participants also provided information about their perceived experience with discrimination, the quality of medical treatment they have received to date and the type of health insurance they have.
The focus group guide included closed and open-ended questions about the social determinants of stress. Participants were asked a series of questions about perceived stress and stressors (Box 1). The questions intended to engage the women first to speak freely about themes that were related to stressors. had previously identified as being prevalent in their communities and that are likely to be a source of stress in their households and communities. Each focus group was staffed by one facilitator, one co-facilitator, and one or two note-takers. The facilitator and note-taker(s) were of Puerto Rican descent. Focus groups were audio-taped and subsequently transcribed verbatim. All questions in the focus group guide were written on an easel pad for participants to refer to during the discussion. During the focus group sessions, the facilitator read each question and followed a script with prompts for probing in order to make sure important points were fully discussed. The notes taken during each focus group were used during de-briefing sessions. In these sessions, the facilitator, co-facilitator, and note-taker discussed the interpretation of the questions, participants' key points, number of participants expressing the same key point and participants' non-verbal activity (nodding of the head, eye contacts, level of agreement, disagreement, and interest).
After the completion of the first focus group, the facilitator and co-facilitator made minor changes to the questions in the discussion guide, for subsequent groups better to capture issues missed in the first group.
Data entry and analyses. 
Box 1. (continued)
Extensive notes were taken at each focus group by a bilingual/bicultural interviewer. In addition, focus groups sessions were transcribed verbatim by an accredited transcription service company. Focus groups conducted in Spanish were translated into English. A bilingual/bicultural investigator and the study principal investigator reviewed each translated transcript for accuracy. Transcripts were read by an interdisciplinary research team of seven coders with expertise in epidemiology, public health, social work, nutrition, and cultural anthropology. The team included bilingual and bicultural investigators, following a systematic analysis approach. 41 This process started with the first focus group and continued past the last focus group. At the end of each focus group the moderator offered a brief summary of key findings to participants and inquired if the summary was correct. During each focus group, a diagram of seating arrangements was drawn. After each focus group, a debriefing session with the moderator, co-moderator and note takers took place. At the de-briefing sessions the following items were discussed: 1) key themes, ideas, and interpretation; 2) what was surprising; 3) how did the group compared with the previous focus group; and 4) if there were any changes needed to be done before the next group. After transcripts were received and reviewed, each focus group was analyzed by the interdisciplinary research team. This interdisciplinary research team reviewed the transcripts, identified emerging themes for each question, provided comments and feedback about the content and main findings of each focus group, developed codes and sub-codes, integrated the findings, and identified quotes to illustrate main findings. Each analysis continued until no new themes were identified indicating that information saturation had been attained. 41 ATLAS.ti version 6 qualitative data analyses software was used to code and organize the data for analysis. 22, 39 Results are presented using direct quotations extracted from the text to document the key findings. 39, 42 results Participants characteristics. Participants' mean age was 255.7 yrs. They were predominantly single, low-income, and unemployed, and had little education (Table 1) . When participants were asked if they thought the health care system treats people unfairly because of their race or ethnicity; 41.4% answered never, 31% rarely, 20.7% sometimes, and 3.4% always. When asked if they thought the health care system treats people unfairly because of the type of health insurance they have, 34% answered never, 17.2% rarely, 24.1% sometimes, 17.2% often, and 3.4% always.
There were no significant differences in participants' characteristics across focus groups with regard to amount of time living in the U.S., primary language, marital status, health insurance status, and income levels. Significant differences were seen in education and employment status. Individuals who participated in the focus groups conducted in Willimantic had more educational attainment than their Hartford counterparts. Consistent with this finding, Willimantic participants were also more likely to be employed part or full time.
Focus group findings. Content analyses of the focus groups revealed three main themes related to stress: (1) definition of perceived stress, (2) social determinants of stress, and (3) consequences of stress related to maternal health. Prioritizing how to spend money in the face of poverty emerged as an important topic. Participants often noted that they pay the rent first, then car insurance so they can go to work, then food, and then they divide what is left to pay the rest of the bills: . .
. I mean, I have to think about the rent, I have to think about the insurance, I have to think about the food and . . . if there is money left I have to divide it . . . I have to buy him his school equipment also, because I do not have any help for that.
Unemployment was considered a source of stress. Poor educational system. When asked to discuss education as a stressor, focus group participants articulated the following concerns as the main problems with the school system: a) very poor quality of education; b) lack of important resources for learning; and c) school safety. a) Very poor quality of education. Participants stated that the quality of education their children receive is not equal to education provided in other places. They also commented, based on their own schooling experience, that teachers are often not engaging students in learning.
Participants talked about how their financial situation prevents them from transferring their children to a better school district: . Participants talked about their fear of collaborating with authorities because they and/or their families might become targets, but also articulated the importance of reporting these incidents.
Other social determinants of stress. Although perceived discrimination/racism, and lack of health care access and treatment were not directly identified as main stressors among most participants, their experiences suggested that some had experienced discrimination: Like every time I go to . . . the mall to a store and you see that they are hiring because they have the paper outside but when you go in, they said to you they are not, they don't accept applications . . . there are people that are . . . racists and don't care, do you understand me?
The limitation of not having health insurance was a stressor, preventing participants from going to the doctor when feeling ill: . . . But 
Discussion
Our findings showed that low-income Puerto Rican women experienced described stress as an emotional consequence of many social/environmental factors. And that stress in turn affects their health and wellbeing. As social conditions worsen, so does health. 44 In this study, it was evident that stress was prevalent among participants and that this affected their mental health and physical health. Participants expressed the feelings of giving up and losing hope because of their social conditions. A study conducted with Puerto Rican patients who arrived at a city hospital emergency room because they had attempted suicide found that hopelessness was correlated with suicidal intent. 45 Participants reported experiencing chest pain, anxiety, dizziness, headaches, increased blood pressure, hair loss and decreased weight and depression as health problems caused by the stress in their lives. Previous studies have associated stressful life events including financial difficulties, food security, lack of social support, and discrimination with adverse health outcomes. [1] [2] [3] [4] [5] Focus group participants reported past (including childhood) and present food insecurity. Women from food-insecure households have higher measures of adverse psychological states (perceived stress, depression symptoms, and anxiety) than women who are food-secure. 46 Consistent with these findings, a previous study conducted by our research team in Hartford found that pregnant women who were food-insecure were more likely than food-secure women to experience elevated levels of prenatal depressive symptoms. 47 Chronic stress caused by constrained economic resources and subsequent limited access to food could contribute to feelings of helplessness and distress during pregnancy, and subsequent symptoms of stress and depression. [48] [49] In our study, participants discussed how stressful it was to live in poverty, in a high crime neighborhood, exposed to violence and drug use, in fear of speaking out to the authorities and without resources to move to a safer place. This in turn may have explained their perception of lack of social support event from their families. The place where people live is a predictor of health. 43 Lifelong exposure to these stressors can all contribute to unfavorable birth outcomes since several studies have found an association between neighborhood poverty and low infant birthweight. 14, [49] [50] [51] 52 Furthermore, our results highlight major concerns related to the educational system. It was evident that women were not only concerned about the quality of education currently being received by their children but also the poor education they themselves received when growing up. Participants were especially concerned about the poor academic achievement of the children in their communities. For example, although there have been improvements over the years, the Hartford Public School district's performance ranks substantially below that of most other school districts in the state. 53 It is essential that there is more equitable financing of educational systems across the state and better educational resources available to parents. 54 Perceived racial discrimination related to employment opportunities was identified by some participants. This is important since several studies have demonstrated that racism is a strong predictor of infant prematurity and low birthweight. 13, 16, 18, 52 Landale et al. 55 investigated the relationship between maternal skin tone and low birthweight among Puerto Ricans living in three geographic areas (Puerto Rico; New York City; other eastern states). They found that in the other eastern states, mothers with dark skin have a higher risk of bearing a low birthweight infant, relative to mothers with light skin.
Finally, participants reported not having health insurance and how this prevented them from seeking medical services. By increasing access to health services, and appropriate perinatal care in minority populations, it is likely the rates of suboptimal pregnancy oucomes such as preterm labor, cesarean section, and gestational diabetes will improve. 56 Similar findings from our focus groups with Puerto Rican women have been found through in-depth interviews with African American women. 17, 55, 57 A possible limitation of this qualitative study was the fact that the convenience samples targeted are not representative of all Latina groups in the U.S. Nevertheless, because of the systematic analysis approach that was followed, the themes that were identified by participants provide the basis for future research with Latinas on the social determinants of stress/maternal health. Another limitation of the study was that some of the focus groups were conducted in Spanish and others in English. However, because we compared findings across focus groups and achieved informational saturation, the findings from this study are an accurate representation of the social stressors affecting Puerto Rican women of reproductive age with different language preferences. Since previous studies with Mexican women have documented significant differences in infant birthweight, head circumference, and percentile size by acculturation level (acculturation to mainland U.S.), 58 it is indeed important for future research to address the role of acculturation on stress and birth outcomes among Puerto Rican women.
Conclusion
Based on the findings of this study, policies to improve birth outcomes must target the socio-economic determinants of health. There is a clear need to conduct future research and to assess the causes (including perceived discrimination 59 ) and impact of stress on the overall health of Puerto Rican women. Further research is also needed to develop valid stress and stress reactivity assessments to further our understanding of how the social determinants of health affect stress, and how stress affects health outcomes among Latinas of reproductive age. 
